Evidence from epidemiological studies and segregation analysis suggests oligo-or polygenic inheritance in schizophrenia. Since model independent methods are thought to be most appropriate for linkage analysis in complex disorders, we performed a genome-wide autosomal screen in 71 families from Germany and Israel containing 86 independent affected sibpairs with parental genotype information for statistical analysis strictly identity by descent. We genotyped 305 individuals with 463 markers at an average distance of approximately 10 cM genome-wide, and 1-2 cM in candidate regions (5q, 6p, q, 8p, 10p, 18p, 22q). The highest multipoint LOD scores (ASPEX) were obtained on 6p (D6S260, LOD = 2.0; D6S274, LOD = 2.2, MHC region, LOD = 2.15) and on 10p (D10S1714, LOD = 2.1), followed by 5q (D5S2066, LOD = 1.36), 6q (D6S271, LOD = 1.12; D6S1613, LOD = 1.11), 1q (D1S2675, LOD = 1.04), and 18p (broad disease model: D18S1116, LOD = 1.0). One hundred and thirty-three additional family members were available for some of the families (extended families) and were genotyped for these regions. GENEHUNTER produced a maximum NPL of 3.3 (P = 0.001) for the MHC region and NPL of 3.13 (P = 0.0015) for the region on 10p. There is support for these regions by independent groups. In genome-wide TDT analysis (sTDT, implemented in ASPEX), no marker passed the significance level of 0.0001 given by multiple testing, but nominal significance values for D10S211 (P = 0.03) and for GOLF (P = 0.0032) support further the linkage results on 10p and 18p. Our survey of 22 chromosomes identified candidate regions which should be useful to screen for schizophrenia susceptibility genes. Molecular Psychiatry (2000) 5, 638-649.
Introduction
Schizophrenia is an individually and socially devastating mental disorder which affects about 1% of the population worldwide. Evidence for involvement of genetic factors is derived from family, twin and adoption studies. 1 The number and nature of the genes which influence susceptibility to schizophrenic illness, as well as their interaction with environmental factors, are unknown. Despite decades of research on anatomical, physiological, and biochemical changes possibly associated with schizophrenia, insight into the etiology is only fragmentary. Mapping of genes which contribute to the development of schizophrenic disorders by means of linkage and association studies may help in identification and characterization of causal factors.
Classical linkage analysis applied to large pedigrees with multiple affected individuals has been a powerful approach for mapping genes in diseases with Mendelian inheritance. The approach has limitations when applied to complex genetic disorders such as schizophrenia. Several parameters, in particular gene frequency and penetrance values for the different genotypes, cannot be determined unambiguously, but need to be specified. In contrast model-free methods like analysis of allele sharing among affected family members do not require estimation of these parameters and are therefore more robust to misspecification of the mode of inheritance. The most straightforward approach is affected sib-pair analysis in which the degree of allele sharing by descent between two affected siblings is calculated. [2] [3] [4] [5] [6] [7] This method requires ascertainment of families with at least two affected sib-lings and preferentially both parents. In addition, a large number of highly informative DNA markers, covering the genome in narrow distances have become available during the last few years. Combined with multipoint analysis this dense set of markers increases the power of affected sib-pair analysis substantially.
Several groups have collected family samples which differ in structure and size in order to search for susceptibility genes for schizophrenia. The mode of analysis varies between classical LOD score analysis and model-free methods as described in the preceding paragraph. Evidence for linkage has been reported for chromosomes 1q21-22, 8 5q31, 9,10 6p, [11] [12] [13] [14] 6q, 15,16 7p, 17 8p, 18, 19 10p14-p11, [20] [21] [22] 13q, [23] [24] [25] 18p, 26, 27 22q12-13. [28] [29] [30] . In addition to reports studying particular chromosomal regions, several complete genome-wide scans have been published. 8, 13, 17, 20, 24, [31] [32] [33] [34] [35] [36] With the exception of Blouin et al, 24 who reported evidence for a locus on 13q in 54 pedigrees (NPL score = 4.18, P = 0.00002), which was confirmed by the same group in an independent sample of 51 pedigrees (NPL = 2.36, P = 0.007), and a recent report of Brzustowicz et al, 8 who reported evidence for a locus on 1q21-22 in 22 extended families (maximum heterogeneity LOD score = 6.5), the genome scans in schizophrenia published thus far failed to detect other than suggestive evidence. 37 However, some of these loci with suggestive evidence have been detected in one or more additional studies in independent pedigree samples and provide therefore candidate regions in which a search for genes conferring risk to schizophrenia can be pursued.
In the present paper, we describe the results of a genome-wide survey of all autosomes for susceptibility loci in schizophrenia in 71 families with 86 independent sib-pairs and parental genotype information for each sib-pair using 462 highly polymorphic markers. We report suggestive evidence obtained by affected sib-pair analysis and transmission disequilibrium test (TDT) for potential loci conferring risk to schizophrenia as well as support for loci with prior evidence for linkage.
Materials and methods

Family ascertainment
Families with an index patient with schizophrenia or chronic schizoaffective disorder (mainly schizophrenic, according to the Research Diagnostic Criteria 38 ) were ascertained consecutively at the State Mental Hospital Haar, which is located in the area of Munich, Germany, under the supervision of MA; at the Psychiatric Hospital of the University of Mainz, Germany, under the supervision of WM; and at the Psychiatric Hospital of the University of Bonn, Germany, under the supervision of MR. The families from Israel were referred from several psychiatric hospitals in Israel to the Hebrew University-Hadassah Medical School, Jerusalem and ascertained under the supervision of BL. The families from Pecs, Hungary, were provided by MT and the family from Dü sseldorf, GerMolecular Psychiatry many, by PF. The ascertainment plan for multiplex families was designed mainly for affected sib-pair analysis using the core phenotype schizophrenia/ chronic schizoaffective disorder. The following types of families were ascertained using the above described procedure:
Nuclear families with two or more affected siblings The minimum requirement for including a family in the sample was the availability of two siblings affected with schizophrenia or chronic schizoaffective disorder, mainly schizophrenic, together with both parents independent of their psychiatric diagnosis (for identity by descent analysis). Additional non-affected siblings were recruited for genotyping when only one parent was available.
Extended families A nuclear family was extended to other branches, when first and second degree relatives, affected with schizophrenia or chronic schizoaffective disorder, RDC, were available for interview, diagnosis and blood sampling.
Trios Nuclear families with one offspring affected by schizophrenia or schizoaffective disorder, mainly schizophrenic, and both parents, were ascertained in order to replicate association/linkage disequilibrium by TDT.
Details of the pedigrees, ie structure, affection status, ethnical background, can be found at our Web site.
Clinical evaluation
The study was approved by the local ethics committees. Written informed consent was obtained from all participants after description and explanation of the study. Probands and relatives were interviewed using the Schedule for Affective Disorders and Schizophrenia-Lifetime version (SADS-LA 39 ) and the Structured Clinical Interview for DSM-III Diagnoses-Personality Disorders (SCID-II 40 ). In addition, the relatives of the proband were questioned about psychiatric symptoms in the family according to the Family History Research Criteria. Case records were evaluated by the Operational Criteria Checklist (OPCRIT 41 ). The completed interview form, the family history information, and the medical records of an individual were reviewed by an experienced psychiatrist, who was blind to the familial relationship to the index case and to morbidity in the family. Lifetime diagnoses based upon Research Diagnostic Criteria (RDC 38 ) were obtained using the best estimate diagnosis procedure. 42 The family sample The pedigree structure of all 71 families can be viewed in our Web site. Each of the 71 families contained at least two affected siblings. Both parents were available for 67 families. In four families one parent was missing. Genotype information for the missing parent was available through additional unaffected siblings in three families. The family without additional unaffected siblings could be used only in cases where the available parent was heterozygous and alleles from the missing parent were different from those transmitted by the available parent. Thirteen of the families were from Israel comprising 11 Jewish of non-Ashkenazi-, one of Ashkenazi-, and one of Arabic origin. Thirty-six families were recruited in Haar, Germany, 15 in Mainz, Germany, four in Bonn, Germany, one in Dü sseldorf, Germany, and two in Pecs, Hungary. The sibships were composed of 63 duplets, five triplets, three quadruplets and one quintuplet, one family containing a duplet and a triplet in different branches. For multipoint sib-pair LOD score analysis by ASPEX, a total of 86 independent sib-pairs (n − 1) were extracted from this sample.
In the entire sample there were 138 individuals affected with schizophrenia and 33 affected with schizoaffective disorder, mainly schizophrenic comprising the core diagnosis. These diagnoses were included in calculations using the narrow disease model. In addition, the sample contained 23 individuals with recurrent unipolar depression, one patient with bipolar disorder I and one patient with bipolar disorder II. Since cosegregation of affective disorder with schizophrenia has been described in epidemiological studies, 43 ,44 these individuals were considered as affected in analyses considering a broad disease model. The sample for linkage analysis also included 18 individuals with minor depression, four with personality disorder and 11 alcoholics. Since there is no epidemiological evidence for co-segregation of these diagnoses with schizophrenia in families, these phenotypes were not included as affected in the disease models used in this analysis.
For the transmission disequilibrium test with the marker D10S211 we included an additional 97 trios (parents and one affected offspring) recruited in Mainz, Germany (17) , and in Haar, Germany (80). Family history data are available for all of these families.
Cell lines and genomic DNA Permanent cell lines were established from all individuals of all ascertained families by transforming lymphocytes with Epstein-Barr virus using standard techniques. Genomic DNA was prepared from whole blood or cell lines using a Quiagen Blood-and Cell-Culture DNA kit. The DNA was dissolved to a concentration of 10 g per ml, which was used as stock solution.
Genotyping
Amplification of marker loci was done by PCR using either 32 P-end-labeled reversed primer for detection of radioactivity or using fluorescence-labeled primer for fragment analysis by means of an ABI sequencer type 377 (Perkin Elmer, Foster City, CA, USA) as described earlier. 27 Data collection and evaluation were done using the genotyping software GeneScan 2.0.2 and Genotyper 1.1 (ABI).
Short sequence length polymorphisms (di-, tri-, and tetranucleotide markers, SSLPs) were chosen from the Genome Database, Genethon, Center for Medical Genetics, Marshfield Medical Research Foundation, Genetic Location Database, Cooperative Human Linkage Center. Panels were designed containing between eight and 12 markers on average. Marker order and distances were based on information obtained from the LDB map. For areas with markers at a distance of 1 cM or less we used information from published physical maps. All markers used in this study, oligonucleotide sequences, type of fluorescence label, and composition of the panels can be found at our Web site.
Statistical analysis
Multipoint affected sib-pair analysis was carried out using the program package ASPEX. All sib-pair analyses were based on fully independent pairs and identity by descent. Therefore the calculations are independent of allele frequencies. Nonparametric multipoint analysis was carried out using the program GENEHUNTER. 45 Because of time and memory constraint in performing multipoint analysis the larger families were divided into smaller sub-families. To test for linkage disequilibrium we used the transmission disequilibrium test. 46 To make the test independent of any linkage present we calculated empirical probabilities for the chisquared statistics as described by Risch et al 47 and as implemented in ASPEX.
Results
Genotype determination
A sample of 71 families, each family having at least two affected siblings with the core phenotype schizophrenia or schizoaffective disorder, mainly schizophrenic, has been collected over the last 10 years for model-free linkage analysis (for pedigree structure see our Web site). Since parental information was available, multipoint sib-pair linkage analysis could be carried out identity by descent, independent of marker allele frequencies. In addition, the sample allowed us to test every marker for transmission disequilibrium by TDT. We used 457 SSLP (Short Sequence Length Polymorphism) markers and six SNP (Single Nucleotide Polymorphism) markers for screening all 22 autosomal chromosomes at an average distance of approximately 10 cM. The largest gaps were 22 cM on chromosome 6q25.2 and 20 cM on chromosome 22q13.3. Regions with previously reported suggestive linkage (5q31, 6p23-p21, 10p12.3, 18p11.22, and 22q12) were covered with markers at 1-3 cM distances. The information content was on average 0.82 as determined by GENEHUNTER (range 0.49-0.97). Information on all markers used in this study including order, distance, heterozygosity and information content can be found at our Web site. More than 150 000 genotypes were generated and assigned to the 305 individuals (438 when extended families were genotyped). Since information on parental genotypes was available for every family, we were able to check each marker for Mendelian inconsistencies. A sib-pair with identical twins was accidentally included in the family sample at the beginning and was kept as a control for genotyping accuracy as suggested by Risch et al. 47 Seven loci were found to be genotypically discordant in this pair. From this, the typing error was estimated to be 1.5%. Figure 1 shows plots of ASPEX analysis for each chromosome. ASPEX analysis is parameterized using the risk factor for siblings (lambda s). The risk factor can be maximized for each value. LOD scores of Ն2 were obtained for two areas on chromosome 6p and chromosome 10p and LOD scores of Ն1 on chromosomes 1, 5, and 6q (narrow phenotype), and 18 (broad phenotype).
Multipoint sib-pair analysis by ASPEX
The data can be found in more detail at our Web site. We calculated the probability of obtaining LOD scores greater than 1 or 2 by chance for a model with no dominance using the formulas given by Risch et al 47 and Risch.
3 Under the assumption of no linkage the chance of calculating a LOD score Ͼ1 was 2.9% and a LOD of Ͼ2 was 0.1%.
Molecular Psychiatry
Analysis of transmission disequilibrium
We used the transmission disequilibrium test 46 as implemented in ASPEX. This program tests for association in affected sib-pairs in the presence of linkage. We tested the 457 microsatellite markers genotyped for genome-wide linkage analysis. There were 22 markers with P Յ 0.05 and seven markers with P Յ 0.01 (Table  1) . There was no marker with a P value Ͻ0.001 reaching the conservatively estimated significance level of 0.0001 (0.05/457) given by multiple testing. However, markers, D10S211, GOLF, and D8S258 (no evidence for linkage in our sample, but suggestive evidence by Pulver et al, 18 and Kendler et al 19 ) are located in areas of positive linkage.
Analysis of extended families
Non parametric LOD scores (NPL 45 ) using GENE-HUNTER were calculated for the extended family sample in regions where we had maximum LOD scores of Ն 2 by ASPEX analysis (chromosome 6p and chromosome 10p). NPL scores Ͼ3 were obtained for both regions. In these calculations the complete family structure is taken into account and all individuals are examined simultaneously. Thus, the statistics are more powerful compared to the pairs statistics. 45 Because of the uncertainty in defining parameters such as geneand marker-allele frequencies, phenocopy rate, penetrance values, we did not apply model-dependent analyses like classical parametric LOD score analysis.
Chromosome 6
There were two major peaks on the short arm of chromosome 6 (Figure 1 ) about 10 cM apart with LOD scores Ն2: one around D6S260/D6S274/D6S1700 (LOD = 2.15) and a second one in the HLA region around HLA-DQB1 (LOD = 2.15). Maximum LOD-and NPLscores for the single markers in this region are shown in Table 2 . Suggestive evidence for this area was obtained by us previously in a sample of 54 families by multipoint affected sib-pair linkage analysis, 12 producing a LOD score of 2.2 around D6S274 and a LOD score of 1.7 for marker HLA-DQB1 (CAR) which is located in the HLA region. Therefore, we included in the present genome-wide analysis the HLA polymorphisms HLA-A, HLA-DRB1, HLA-DQA, and HLA-DQB. Multipoint analysis by ASPEX revealed a LOD = 2.15 (Table 2) . A NPL of 3.30, P = 0.001 was obtained by GENEHUNTER. The existence of susceptibility loci on chromosome 6 is further supported by other groups (Table 3) using independent samples and different methods of analysis. In addition, association of schizophrenia with the HLA region has been reported. [48] [49] [50] A third positive area spans an interval on the q-arm approximately 30 cM proximal (Figure 1 ). Multipoint LOD scores were 1.12 for marker D6S271 and 1.11 for marker D6S1613 (Table 2) . Prior evidence for linkage on 6q has been reported by Cao et al 15 and Martinez et al. 16 The area which showed highest LOD scores in these studies spans about 11.4 cM and is located between D6S301 and D6S303. The area contains the markers D6S268 and D6S474 which were included in the present study. These two markers produced only a marginal increase in LOD in our sample (LOD = 0.72, and 0.57) or NPL-scores (Table 2) .
Chromosome 10p
A multipoint LOD score of 2.1 was obtained for marker D10S1714 and of 1.73 for marker D10S1423 (Table 4) . Analysis by GENEHUNTER using information from all Molecular Psychiatry affected family members produced a NPL score of 3.13 (P = 0.0015). These markers are located on 10p, 40 cM from the telomere. The multipoint analysis curve culminates here in a relatively sharp peak (Figure 1) . Further support for a susceptibility locus in this region was obtained by TDT analysis. Marker D10S211 produced a P-value of 0.031 in the global test and a Pvalue of 0.038 for the allele with excess transmission (Table 5, allele 9). A biased transmission, but due to a different allele was also seen in a sample of 97 trios (P = 0.046). The allele with excess transmission (P = 0.007, Table 5 ) was allele 11 here. Table 3 summarizes evidence for this area in independent samples as reported by other groups. In addition to positive results in families with schizophrenia, marker D10S1423 produced a LOD score of 2.5 in a sample of 97 bipolar Values are given for a broad disease model (in addition to the narrow disease model, affective disorders are considered as affected).
families collected by the NIMH Initiative (Table 3  51 ) and a P value of 0.001 in an genome-wide association study in a sample of patients with Alzheimer disease. 52 
Other chromosomal regions with nominally positive linkage signals
There are a number of slightly positive signals throughout the genome scan, most of them may be due to chance and may be caused by the large number of tested markers. We describe regions with LOD scores Ն1 and consider a priori evidence for some of these loci. Linkage signals with maximum LOD scores Ն1 were obtained by multipoint analysis (Figure 1 ) for regions on chromosome 1q, 5q, and 18p.
The highest LOD score (LOD = 1.04) on 1q was produced by marker D1S2675. A recent report by Brzustowicz et al 8 described linkage for this particular region in a sample of 22 extended families around marker D1S1679 (LOD = 6.5), which is 3-5 cM distant from D1S2675. Another potential locus for schizophrenia on 1q approximately 80 cM proximal to D1S2675 has been reported by Hovatta et al 36 studying an internal isolate of Finland.
Positive LOD scores in favor of linkage on chromosome 5q have been reported by Straub et al 9 in a sample of 265 Irish families (LOD score = 3.13 for marker D5S393) and by us 10 studying a subsample of the pedigrees presented here (LOD score 1.8 for marker D5S399). D5S399 was still positive in the genome scan sample of 71 families (Figure 1 ), but the LOD decreased drastically to 0.53. A second peak appeared in this sample with a LOD score of 1.36 for marker D5S2066 which is 20-30 cM distal of D5S399 (Figure 1) .
The linkage signal which we obtained on chromosome 18p in the 71 family sample (Figure 1) was weaker than the signal we obtained in the 59 family sample which we studied earlier. 27 As in the earlier study, the inclusion of family members with affective disorder (broad phenotype) increased the signal, suggesting that a potential locus on chromosome 18p may contribute to both major psychoses. 27 This is further supported by linkage findings on chromosome 18 in samples of families with bipolar disorders. 53, 54 Further evidence for the existence of a susceptibility locus in this region comes from TDT (Table 1) . A biased transmission (54 transmitted/19 non-transmitted) was seen in the genome scan sample, with 71 families for the 124-bp allele of the intronic CA-repeat in the GOLF gene (P = 0.0018) for the broad phenotype. The GOLF gene is located in the region with linkage.
A small peak appeared on chromosome 22q ( Figure  1 ) 5 cM proximal to the marker D22S278 where several groups had reported hints for linkage. 28, 30, 55 No signal was seen in the VCFS region (22q11.2) which had been implicated in schizophrenia. 56, 57 Negative results in regions with previously reported linkage Evidence for linkage has been reported for chromosome 8p, 18, 19 and 13q. [23] [24] [25] There was no linkage signal for chromosome 8p in our analysis, but marker D8S258 which is in the center of the candidate region comprising 10 cM produced a nominally significant P value in Molecular Psychiatry the TDT (Table 1 , P = 0.008). Our data did not support a susceptibility locus for schizophrenia on 13q.
Exclusion mapping
If lambda s is set to a fixed model (we assume a value of 2.0 attributable to a hypothetical susceptibility gene), an exclusion plot can be obtained (Figure 1,  triangles) . A LOD score of −2 can be considered as a conservative exclusion criterion. 47, 58 Using these criteria approximately 49.4% of the genome could be excluded in the sample of 71 families for having sus- Global sTDT: P = 0.03. ceptibility loci for schizophrenia detectable by the applied statistical method.
Discussion
In the genome-wide survey presented here we screened all autosomes in 86 independent sib-pairs using 462 markers for potential linkage with schizophrenia. The family sample which we collected over the last 10 years has some particular features: (1) parental information is available for all families facilitating IBD analysis independent of marker allele frequencies and facilitating Mendelian check of all typings; (2) systematic ascertainment of the 55 families recruited in Germany keeping ascertainment bias low; (3) a high genetic load in the families from Israel. Several regions with moderate to weak linkage signals were found. These positive regions were further investigated by including affected family members other than siblings in the analyses. The two regions with the strongest evidence for linkage were chromosomes 6p and 10p. In both regions the multipoint LOD score analyses for the sib-pairs resulted in LOD scores Ն2 and the NPL scores for the extended families were Ͼ3. None of our positive findings reached sufficiently high LOD scores to fulfill the criteria for significant evidence of linkage suggested by Lander and Kruglyak, 37 but linkage findings from independent groups (Table  3 ) supported our positive findings. However, other genome-wide linkage studies 17, 24, [33] [34] [35] [36] failed to detect linkage in these regions.
Besides chromosome 6p and 10p, several other positive linkage signals were identified. For some of these we had prior suggestive evidence in subsets of the present genome scan sample. These signals were found in the present genome scan to be either diminished (chromosomes 5, 18, 22) or the location of the peak changed (chromosome 5). Clinical, and/or genetic heterogeneity, as well as the possibility that these loci are of minor contribution to the development of the disease and therefore subjected to a greater chance variation, may explain these discrepancies. This may have been also the reason that we failed to detect the previously reported susceptibility loci on chromosome 13q [23] [24] [25] and chromosome 8p. 18, 19 We applied statistical methods conservatively, ie we used in the study only model-free methods. Since parental information was available for every sib-pair, we were able to perform these analyses strictly identity by descent, independent of marker allele frequencies. The sample size needed to find significant linkage may be greater compared to parametric linkage analysis, but at least for small pedigrees it has been shown that the power is nearly equivalent. 59 For the basic analysis, we employed a conservative approach in the definition of the phenotype and only individuals with a diagnosis of schizophrenia or schizoaffective disorder (mainly schizophrenic, according to the Research Diagnostic Criteria) were considered affected. The phenotype definition was extended to include affective disorders only when we analyzed markers from regions with prior evidence for susceptibility loci for affective disorder. A possible common genetic basis for both disorders has been suggested by epidemiological 43, 44 and recently also by molecular genetic studies. 60, 61 There was no effect on LOD-respective NPL-scores for the areas on chromosome 5 and 10, but an increase in the LOD score by broadening the phenotype was seen on chromosome 18p.
Results from linkage analyses may be influenced by differences in the ethnic background of the populations under study. Our sample consists of families with different ethnic backgrounds. Dividing the sample into families ascertained in Israel and those ascertained in the southern and southwestern part of Germany did not Molecular Psychiatry provide evidence for population specific susceptibility loci. However, the number of families attributed to these different groups may have been too small to allow a definitive conclusion.
Comparing our results with similar studies conducted in bipolar disorder, we found a considerable overlap of positive regions. A LOD score of 2.5 has been obtained by Foroud et al 51 for the marker D10S1423 coinciding with the peak found in schizophrenia (Table 4) . Similarly, positive findings for bipolar disorder and schizophrenia overlap on chromosome 22, 60 and 18. 54, 55 Further evidence for a pleiotropic effect of a susceptibility gene on chromosome 18p was obtained, when family members diagnosed with affective disorder were considered as affected in the analysis. An increase of LOD score (Figure 1) occurred. In addition, a decrease of the P value was obtained when association/linkage disequilibrium was studied for the microsatellite polymorphism located in the GOLF gene on chromosome 18p (Table 1) . However, the question whether these overlaps are caused by the existence of genes common to both disorders indicating a common genetic basis may be solved only by isolating and identifying these genes and investigating their function.
In conclusion, while conducting a survey of all 22 autosomes with microsatellite markers using multipoint affected sib-pair linkage analysis, we obtained positive signals in several chromosomal regions, which may contain genes conferring risk for schizophrenia. No evidence for a major contributing locus was detected and our data are most compatible with a model of oligogenic or polygenic inheritance. In this case, linkage analysis was not capable of providing unequivocal evidence for the existence of a susceptibility gene in a specific chromosomal location. However, there is some evidence converging at specific chromosomal sites on 1q, 5q, 6p, 6q, 10p, 13q, 18p, and 22q. Results of our genome-wide survey support some of these findings and may be useful as a starting point for a search for candidate genes in those defined areas.
In order to facilitate comparisons of our results with those obtained by other groups and to encourage application of special statistical methods we deposit all genotyping data in our web site: http:www.meb.unibonn.de/psychiatrie/mol gen lab/genomescan/ (for access, please contact DBW. email: wildenauerȰuni-bonn.de).
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